The photochemistry of several unreactive and moderately reactive nonmethane hydrocarbons (NMHC) in the background troposphere and stratosphere was investigated. A one-dimensional steady state model was employed to determine the vertical distributions of C•.H6, C•.H•., Calls, C4H•0, and CsH•.. The impact of these species upon the tropospheric and stratospheric odd-hydrogen, odd-oxygen, chlorine, and carbon systems was studied for various possible free radical profiles and eddy difftlsion coefficients. Our results indicate that NMHC probably have only a small effect upon the background atmospheric photochemistry, although they might constitute a nonnegligible source of atmospheric CO. Also, Cl atoms, in predicted present-day concentrations, comprise the major sink for stratospheric NMHC. Finally, if the chlorovinyl molecule (CHCI = CH) were stable in the lower stratosphere, it would then be conceivable that C2H2 could be partially effective as a chain terminator to impede catalytic removal of stratospheric Oa by CI and CIO.
INTRODUCTION
While the photochemistry of methane in the background troposphere and stratosphere has been studied in detail [cf. Levy, 1972; Wofsy et al., 1972; Crutzen, 1974; Wofsy, 1976; , the photochemistry of nonmethane hydrocarbons (NMHC) in the ambient atmosphere has been largely ignored. Many of the more reactive anthropogenically produced NMHC, such as propylene, are believed to play a key role in photochemical smog formation in urban areas. However, because of their relatively short photochemical lifetimes (the photochemical lifetime of propylene in the background troposphere is about 0.5 day) the ambient concentrations of these reactive NMHC are probably small, the effects of reactive NMHC being limited to the local source regions. Similarly, while terpenes, which are produced naturally by vegetation, may play a role in the production of ozone and blue haze near heavily forested areas [cf. Went, 1960] , their short photochemical lifetimes probably preclude effects in regions removed from intense terpene production. However, the less reactive NMHC, such as ethane and acetylene, are longer lived, and depending on their production rates they could have significant abundances throughout the troposphere and lower stratosphere. For instance, we estimate lower tropospheric photochemical lifetimes of 25 and 50 days for C2H0 and C2H2, respectively. By comparison, the photochemical lifetime of CO, whose global distribution indicates considerable vertical and horizontal transport [Seiler, 1974] , is about 40 days in the lower troposphere. Singh [1977] has suggested that long-lived NMHC may be sufficiently abundant in the stratosphere to act as chain terminators for stratospheric chlorine. To determine if NMHC are abundant enough to have a significant impact upon the ambient photochemistry, we have calculated the vertical distribution of C2H0 and Calla as well as some moderately reactive (lower tropospheric lifetimes of about 5 days) NMHC: Calls, C4H•0, and C,H•a. (All hydrocarbons were taken to be the normal isomer; i.e., C,H•a is n-C,H 
CI + C2H2 • CHCI = CH
The only source of hydrocarbons in our model was a flux from the ground, which could be a result of natural and/or anthropogenic activities. We did assume a photochemical source of CO via the methane oxidation chain [McConnell et al., 1971] , so that for every CHa oxidized a CO was produced. We did not include the production of CO from the oxidation of NMHC. However, our results indicate that the oxidation of NMHC may produce significant quantities of CO depending chains to be smaller. As was noted by Lee and Rowland [ 1977] , it is likely that O: will attach to the radical to form a peroxy radical; the product so formed is not very likely to be stable against further photochemical attack, but this should be investigated. , Note that the possible existence of the asymmetric chlorine dioxide molecule ClOO could alter our results. Using a lower limit for AHf(ClOO), 84 kJ/mol [Watson, 1974] 
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